HSP70 and EndoG modulate cell death by heat in human skin keratinocytes in vitro.
We examined how young and old keratinocytes died from heat stress in vitro. We found that keratinocyte cell death was not due to oxidative stress as neither Mn-SOD nor Cu-Zn-SOD was produced in either young or old heated keratinocytes. Instead, analysis of the anti-apoptotic factors, Bcl2 and HSP70, and the pro-apoptotic factors, caspase 3, caspase 8, Apaf-1, cytochrome c, AIF, and EndoG, indicated that keratinocyte cell death occurred via the caspase-independent EndoG apoptotic pathway. We found that both young and old keratinocytes died via the same pathway, and that we could specifically reduce both young and old keratinocyte death by addition of the EndoG inhibitor NEM. Further analysis suggested that the difference between young and old keratinocyte death was due to the synthesis of HSP70 protein, with the increase in response to heat more pronounced in young keratinocytes than in old keratinocytes. When we inhibited HSP70 by adding quercetin, death was increased in both young and old keratinocytes, but more so in old keratinocytes. These data suggest that old keratinocytes may die more readily than young keratinocytes when heated because they synthesize HSP70 at a lower efficiency. Such findings suggest that HSP70 production may be age-dependent.